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wers e A coded message from Romney 2%

By signing his name m: pe,is obviously sending a
secret message that, if elected, he will support us.
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s, ine Advanced Muon Beams: Outline #

{1 Introduction

1 Dipole + Wedge (and Pion Candelabra)

1 N-Ring CircUS (Circulating -beam Ultimate Source)
1 Summary/Discussion/Recruiting*

*A goal of this talk is to attract talented and enthusiastic
collaborators
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Muons, Inc. Introduction -

1 What will Project -X muon beam experimenters need?
1 High intensity
High duty factor
High purity/low contamination
Small emittances
Specific time distributions?
Polarization?
{ Can those needs be met? And if so, how?
TI1n this talk | 0l {beawhsystenrconbepts t wo
d The Dipole + Wedge Pion Collection Scheme: status
d The N -Ring CircUS: emergent concepts
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Muons, Inc. Introduction (continued) -

1 The Project -X CW Linac will be able to deliver:
1 High intensity protons
1 at high duty factor
1 with specified proton time distributions

1 The ideal muon beam design(s) would deliver
a high ratio of useful muons to incident protons
with high purity/low contamination

and small emittances,

while preserving, insofar as possible, the time distributions
of the protons.

91 Polarization capability is necessary for some experiments.
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Muons, Inc. Introduction (continued) -

1 Specific context (our marching orders):
1 1-GeV protons from CW linac
1 1 Megawatt of beam power
9 Focusing on the beam needs of a m>e conversion experiment
d Considerable improvement in sensitivity, and/or
d Ability to use high -Z muon stopping targets
1 Look first at a dipole and wedge system.

1 Thinking outside that box:

3-GeV beam in Stage 2

Other experiments with other needs

Positive and negative pions and muons
Multiple muon beams from one target complex
Neutrino beams from circulating muon beams
91 Other muon beam system concepts
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NOVEL MUON BEAM FACILITIES FOR PROJ E|CT X AT FERMILAB

C. Ankenbrandt’, R. Abrams, T. Roberts, C. Yoshikawa, Muons, Inc., Batavia, IL 60510, USA*
D. Neufter, Fermilab, Batavia, IL 60510, USA

Abstract

Innovative muon beam concepts for intensity-frontier
experiments such as muon-to-electron conversion are
described. Elaborating upon a previous single-beam idea,
we have developed a design concept for a system to
generate four high quality, low-energy muon beams (two
of each sign) from a single beam of protons. As a first
step, the production of pions by 1 and 3 GeV protons
from the proposed Project X linac at Fermilab is being
simulated and compared with the 8-GeV results from the
previous study.

June 18, 2012

linac for further acceleration to 8 GeV. Ideas for staging
Project X have recently been developed: the first stage
would be a 1-GeV CW linac. The design average beam
current in the CW linac is 1 mA, corresponding to beam
powers of 1 and 3 MW at 1 and 3 GeV, respectively.
Beam power of about a megawatt can potentially provide
about two orders of magnitude increase in sensitivity for a
muon to electron conversion experiment compared to the
Mu2e experiment at 8 kW.

The experiment requires beam bunches spaced by about
a muon lifetime. The lifetime of a stopped negative muon
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Abstract

Innovative moon beam concepts for intensity-frontier experiments such as moon-to-electron
conversion are described. Elaborating npon a previons single-beam idea, we have developed a
design concept for a system fo generate foor hish quality, low-enersy moon beams (fwo of each
sizm) from a single beam of pratoms. As a first step, the production of pions by 1 and 3 G&V

8-GeV results from the previons study.

protons from the proposed Project X lina at Fermilab is being simulated and compared with the
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tzning patiams, an impoctant capability for these komds of axperimants.

1GeV  cos(8) vs. p[MeVic) per Watt on Au
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Fizure 3: The fluxes of 55 (upper) and =-"s (Jower) exiting a gold target vs. Cos(H)
and P{MeVc) for protens of 1 GeV (left plots) and 3 GeV' (right plots). We wsed
(=EReamiling far thess smmlarions [6]
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Figure 4. Layout of single dipole with two targets and four wedzes to
produce four moncenergetic pion beams from a single proton beam
p(MeVic) for Picns per Watt from 1, 3, & 8 GeV Protons on Au
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Figure 5: Momenhon specira (MeVic) of 7's and x77's traveling forward (within 300
morad) or backward (=300 mrad), produced by 1, 3, and & Ge'V protons. The plots are
nommalized to 1 watt of beam power The placement of the plots (right/left &
upperdower) matches the location of the beams in Figure 4.
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wons. e The dipole and wedge concept

1 System consists of dipole+wedge, decay volume, a single -pass
cooling system, then rf recapture and deceleration., possibly
followed by a tapered solenoid to the stopping target.

é
Momentum Dependent HCC Matching Section
June 18, 2012 Chuck Ankenbrandt, Muons, Inc.
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I8 wens e Dipole/wedge performance -
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1Y ons. e Intense Stopping Muon Beams #
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1§ rauons, inc Pion Decay kinematics -
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Muons, Inc Pion Production Simulations #

{ Gaussian proton beam with proj. rms sizes of 1 mm

1 Arod-shaped gold target
1 Radius =2.5 mm
1 Length =15.24 cm, (1.5 interaction lengths).

1 The small beam and target radii were motivated by
previous work of Lebedev, Mokhov, Striganov, et al.

1 The results show fluxes at the target surface.
1TSo far, thereds no magneti
1 G4Beamline* was used for these simulations.

*T.Roberts, http://g4dbeamline.muonsinc.com
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! wers e Negative pion fluxes vs energy 2=

cos(Q) VS. p(MeVic) for Pi-’s per Watt of Protons on Au

P saiting Au target La 152 Amme ). Siotlen Ra2 Seen 3GeV SMPOT scated 10 1 Watt GABL | P axting Au 1arpet Lo 152 dmmema ! St an ReZ Sawm IGoY JUPOT scated 10 § Wt G4BL

600 T0O
P (MeVic)

gol d target Vv
protons with kinetic energy 1, 3 5, and 8 GeV.

o il

The fl udeseaf ting

June 18, 2012 Chuck Ankenbrandt, Muons, Inc. 14



i veers e Pion production at 1 and 3 GeV =

1GeV cos(0) vs. p(MeV/c) per Watt on Au 3 GeV
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Muons.Ine.p momentum spectra for g < 300 mr
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